Abstract--Some problems of measuring untrained strength and deformation properties for glacial till are presented. These soils are stiff and have low compressibility. Because of their strong fissured character, satisfactory sampling for laboratory testing presents great practical problems. A number of new pressuremeter suitable for testing glacial till in situ with constant rate of membrane expansion are carried out. The results of insitu horizontal total at rest stress, at rest earth pressure ratio, limit pressure, Undrained shear strength and Elastic Modulus for four sites in Glasgow till deduced from pressuremeter tests using different methods are presented Long time delays between completion of boring and pressuremeter testing produce considerable effects on the undrained parameters of the clay soils. The undrained shear strength, modulus of deformation and limit pressure showed appreciable reductions while the horizontal at rest pressure increases with time. A special tool was developed for extracting samples from the sidewall of the borehole so that moisture content changes can be monitored.
I. INTRODUCTION
Soil sample set up for testing in the laboratory have already been subjected to a number of disturbance effects like boring operation, act of sampling, transport ,removal from the sampler, stress relief and trimming and others .There is much to be said in favor of testing soils insitu when many of these disturbance effects are eliminated. It will be often be possible to test insitu a larger and hence more representative volume of the soil. The pressuremeter seems to be one of the promising instu tests which received a greet development in both technical aspects and theoretical modifications . Geotechnical design methods have evolved to be in harmony in the results reviewed mainly from laboratory testing. Opportunity for confirmation of the design methods and of the testing, together or separately by measuring and back analyzing the yielding of prototype of structures is infrequent. This may blunt the need for obtaining truly representative values of shear parameters unless one separates the assumptions of the design methods from the soil parameters adopted in applying the methods. [1] cause of disturbance to the borehole wall produces unsatisfactory shape of pressuremeter curves. [2] carried out Cambridge self-boring pressuremeter tests in sensitive Champlain clay of Quebec, the results of the undrained shear strength deduced from the pressuremeter were higher than those obtained from the vane tests. Silvestre used the iterative forward modeling (IFM) technique to obtain linearly elastic -perfectly plastic soil parameters by constraining the fit to match the initial horizontal pressure. [3] concluded that four mechanical parameters have an influence on the conventional limit pressure, these parameters are the vertical stress, shear modulus ,shear strength and Ko. [4] conducted pressuremeter tests in clays in different sites in Algeria .They used three methods to evaluate the undrained shear strength of the clay. They concluded that the values of the undrained shear strength that evaluated by the method developed by [5] are higher than those evaluated using the methods that developed by [6] and that developed by [7] , [8] investigated into Tianjin Binhai New Area using Cambridge self-boring pressuremeter to interpretate the values of Po (horizontal at rest pressure) using the inflection point method and graphical iteration method .They concluded that using the inflection point method and the graphical iteration method to deduce the values of Po were effective methods for project practice. Due to importance values of the undrained shear strength, modulus of deformation and limit pressure that deduced from pressuremeter testing, a considerable investigation carried out on Glacial till soil to show the effects of delays between completion of boring and pressuremeter testing on undrained parameters.
II. EFFECT OF DELAYS IN TESTING TIMES ON THE UNDRAINRED PARAMETERS
Ref. [9] carried out pressuremeter tests on clay soils ,the tests been conducted at different times delays after boring the boreholes in order to explore the effect of delay times on the undrained parameters . The delay times between boring and testing are considered as follows:
(1) Two hours (2) One day (3) One week
The tests were carried out on the same site at the same depths all at 2 m depths. Four tests were carried out after two hours delays, five tests carried out after one day and five tests were carried out after one week, a typical P-V curve for all type of pressuremeter tests are shown in Fig. 1 . These are seen in ascending order of steepness. Also another ordinary set of tests been conducted after 20 min. after boring the boreholes.
Variations in Pressuremeter Testing Results
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III. THE HORIZONTAL AT REST PRESSURE (P O )
The values of P o were deduced using the up side down curve method developed by [10] ,the values of for twenty minutes ,two hours, one day and one week are shown in Fig.  2 , the results showed no distinctive differences between those deduced from two hours and one day than those deduced from twenty minutes ,but the results showed a considerable increase been shown in the values of P o for one week than those obtained from two tests.
IV. THE UNDRAINED SHEAR STRENGTH (CU)
The values of the undrained shear strength evaluated using the Gibson and Anderson (1961) method as can be shown in Fig. 3 the results of the Cu for twenty minutes and two hours tests yielded no distinctive differences . The values of Cu deduced from one day and one weeks tests showed lower values of Cu than those evaluated from two hour tests. 
V. THE ELASTIC MODULUS (EP)
The values of Ep evaluated using Gibson and Anderson (1961) method, the results as shown in Fig. 4 that the deduced results from twenty minutes and two hours tests showed no significant differences in Ep values. The results of Ep evaluated from one day and one weeks showed a distinctive decrease than those evaluated from twenty minutes tests. 
VI. THE CONVENTIONAL AND THEORETICAL LIMIT PRESSURE
The values of the conventional limit pressure P L deuced for twenty minutes ,two hours ,one day and one week can be seen in Fig. 5 , the results suggested that there are little differences between the twenty minutes and two hours tests for P L values . Most of P L values evaluated from one day tests fall in the lower range of those deduced from the twenty minutes tests ,but the results of one week tests were much lowers. The results for the theoretical limit pressure are shown in Fig. 6 the tests were conducted after twenty minutes , two hours ,one day and one week, the results also showed a considerable decrease with time, most of P L values evaluated from one day tests fall in the lower range of those deduced from the twenty minutes tests and the results of one week tests were much lowers.
VII. VARAITION OF MOISTURE CONTENT WITH TIME
Samples been taken from the sides of the boreholes with time in order to bring out any significant effects in changing the moisture contents of soil in boreholes. A special tool been manufactured in order to take soil samples from the sides of the borehole wall The moisture content for two hours after boring was not studied since it was found too difficult to penetrate the sampler into the sides of the borehole. The mean values of the moisture content of twenty minutes , one day and one week tests are shown in Fig.7 . The results showed that there is a considerable increase in the moisture content with time for the soil in the sides of the borehole. The affects of leaving a borehole open for a time are summarized in Table I 1.26 1.53 2 1 = refer to parameters deduced from the twenty minute tests 2 = refer to parameters deduced from the two hours tests 3 = refer to parameters deduced from the one day tests 4 = refer to parameters deduced from the one week tests 
VIII. CONCLUSIONS
The present research focused on the effects of time delay between drilling and testing for pressuremeter tests, the research concluded that there is a considerable effects of different parameters deduced from a pressuremeter test. Based on the present research results, some conclusions can be drawn as follow:
1) The values of the horizontal at rest pressure (Po) tend to increase with delay time between boring and pressuremeter testing.
2) The values of the undrained shear strength, Elastic modulus and the limit pressure, showed marked reduction with time delay between boring and pressuremeter testing. 3) A considerable increase in the moisture content was recorded of the soil of the side of borehole wall with increasing of time delay between boring and pressuremeter testing. 4) The effect of time delay may attributed to stress relief and resulting inbibing of water to the soil around the borehole. 5) It is recommended to conduct pressuremeter testing for the soil as soon after completion of the boring.
